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Equations for estimation of recombination fraction 
between a marker and a sporophytic lethal in F, progenies 
with the maximum likelihood methed 


Kosterin, O.E., Berdnikov, V.A. and Gorel, EL. Institute of Cytology and Genetics 
Novosibirsk 630090 Russia 


If a lethal is linked to a recessive allele a of a marker, then the maximum likelihood estimation p of the 
recombination fraction and its standard deviation s will be determined by the following formulae: 


p=1-vV N*-3Na/N; s=V p(2-p)(3 -2p + p’) / 2(1 - p). 


where N is the total number of progeny, a is the number of individuals with recessive phenotype. 
If a lethal is linked to a dominant allele A, then the formulae become: 


p= Vv (a—2A)/N; s=V (1—p’)(2 +p’) / 2p. 


where N is the total number of progeny, A is the number of individuals with dominant phenotype and a is the 
number of individuals with recessive phenotype. 

If a lethal is linked to an allele B of a co-dominant marker with alleles A and B then p is to be found by 
a numerical solution of the following equation: 


2 Np’ — (6A +5H +4B)p* + 2(3A + B)p® + (SH —4A + 2B)p’ — 2(H + 2B)p + 2B =0 


where N is the total number of progeny, A, B, and H are the numbers of genotypes A/A, B/B, and A/B, respectively. 
The standard deviation s is: 


s=1/V N(4p’/(1-p*) + (2p-1)?/ (1 -p-p’) + (2-p)/p + p/(2-p)) 


Equations for estimation of recombination fraction 
between a marker and a translocation breakpoint 


Kosterin, O.E., Pukhnachev, N.V., Institute of Cytology & Genetics 
Gorel, EL. and Berdnikov, V.A. Novosibirsk 630090 Russia 


We present here equations for estimation of recombination fraction between a marker and a translocation 
breakpoint, followed by pollen fertility versus semisterility, in F, progenies with the maximum likelihood method. 

If a lethal is linked to a recessive allele a of a marker, then the maximum likelihood estimation p of the 
recombination fraction and its standard deviation s will be determined by the following formulae: 

1. A marker is codominant. There exist six phenotypic classes with respect to the marker and pollen 
fertility. Let us introduce the following designations: N, the total number of progeny; A, the sum of three major 
classes: homozygotes for the marker with fertile pollen and heterozygote with semisterile pollen; B, the sum of 
three minor classes: heterozygote with fertile pollen and homozygotes with semisterile pollen. 
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analysis placed Pepe approximately 4 cM from the ISSR marker B812a on linkage group III (Table 2). It is 
interesting to note that several other nodule-related genes (ENOD 3, ENOD 124A, 12B, and Sym?) are also in 
the region, although not tightly linked. 

The coding sequence for the mitochondrial-specific manganese superoxide dismutase also mapped to 
linkage group III, albeit on the other arm. The primers closely flank the first large intron (~1260 bp) near the 
5’ end of the gene (3). Thus, the amplified product is nearly all intron sequence. Nearly all restriction enzymes 
tested gave polymorphism between the J11794 and Slow parents, suggesting considerable sequence divergence 
in the intron. 

The two Paal genes are known to be tightly linked to each other (separated by about 6000 bp). We 
designed primers that would amplify both genes simultaneously and obtained the expected 2720 and 2260 bp 
fragments. Restriction digests of these fragments gave numerous subfragments, with a number of these fragments 
polymorphic between the two parents. In the RILs, the parental patterns appeared to segregate as intact units, 
confirming tight linkage between the two genes and indicating that no other intact Paal genes exist in the pea 
genome, at least with sequences homologous to the primers used. These genes are located between R and Bt, a 
region in which markers are relatively scarce. We feel this gene cluster will be valuable for marking this section 
of the genome not only in various pea crosses but also in comparative mapping among cool season legumes. 


1. Gilpin, B.J., McCallum, J.A., Frew, T.J. and Timmerman-Vaughan, G.M. 1997. Theor. Appl. Genet. 

95:1289-1299. 

Hahn, T.-R., Doug, S.-M. and Rhim, J.-H. 1995. Genbank accession L34806. 

Jaradat, T., Wong-Vegg, L. and Cole, D. 1995. Genbank accession L02429. 

Jarvis, P., Lister, C., Szabo, V. and Dean, C. 1994. Plant Molec. Biol. 24:685-687. 

Jeffreys, A.J. Wilson, V., Neumann, R. and Keyte, J. 1998. Nucleic Acids Res. 16:10953-10971. 

Pathirana, S.M. and Gantt, J.S. 1997. Genbank accession L39371. 

Suganuma, N., Okada, Y. and Kanayama, Y. 1997. J. Exp. Bot. 48:1165-1173. 

Udupa, S.M., Robertson, L.D., Weigand, E, Baum, M. and Kahl, G. 1999. Mol. Gen. Genet. 261:354-363. 

Weeden, N.E and Boone, W.E. 1999. Pisum Genetics 31:36-37. 

. Weeden, N.E, Ellis, T-H.N., Timmerman- Vaughan, G.M., Swiecicki, W.K., Rozov, S.M. and Berdnikov, 
V.A. 1999. Pisum Genetics 30:1-4. 


SO O8 NI Pe AS 


— 


32 


